between larval stages may reduce the rate of seaward transport.
Although the rate of transport out of the estuary depends on the pattern of vertical migration of developing larvae and on the variance and magnitude of residual drift and tidal currents, many larvae are probably displaced seaward during development, each stage moving further toward the mouth of the estuary (14). Any behavior that would increase the magnitude of the up-estuary transport of the megalopae when they are ready to settle would be strongly favored. Female Uca pugilator are releasing their larvae at a time in the semimonthly cycle of tidal amplitude and current velocity such that the megalopae experience maximum up-estuary transport when they are ready to colonize adult habitats.
Laboratory-reared Uca pugilator take about 18 days at 28°to 30°C to reach the megalops stage, and molt to the first crab after spending 3 to 15 days as megalopae (15). On the assumption that the megalopae will first be ready to settle after about 4 days, megalopae from clutches released 7 days before a spring tide would be ready to settle about 22 days later, during the next spring tides. If megalopae show the same patterns of vertical migration relative to the tide currents as stage one Uca larvae, then these megalopae would experience maximum up-estuary transport. Megalopae released near or during the spring tides would be ready to settle at the time of the neap tides. They would have a decreased probability of being carried to suitable substrates because of the smaller magnitude of their horizontal displacement by the neap tide currents.
This hypothesized behavioral adaptation of adults, which may be a general characteristic of the genus, should be viewed as complementary to behavioral adaptations of larvae that reduce transport out of the estuary. Both should increase the probability that larvae will reach substrates suitable for settlement. JOHN H. CHRISTY Ecology and Systematics, 110 Insectary, Cornell University, Ithaca, New York 14853 bered with a Sanford's black ink Sharpie Marker. During the first week of observation, counts of marked and unmarked animals revealed that about 80 percent of the females and 90 percent of the males in the enclosure were marked. I do not know whether the sex ratio inside the enclosure was an unbiased estimate of the true sex ratio of the adult population. 8. For absences where a male was last seen courting and next feeding, or feeding and then courting, I was unable to determine on which days of the absence he was and was not reproductively active. I have eliminated from this analysis all activity records with blanks of more than 2 days. 9. To estimate the dates of onset and termination of reproduction for cases where one or both were not observed, I added 1 day to the date on which a female was last seen feeding and subtracted 1 day from the date she was next seen feeding. The average lag between when a female was last seen feeding and when she closed with a male was 1.3 + 0.28 days (N = 23). Six females who were seen to emerge with a ripe clutch and were allowed to naturally release their larvae were seen feeding on the day after larval release. 10. I was not able tojudge whether females who disappeared after 9 August were reproducing since systematic observation ended on 17 August and the mean length of absence when reproduction occurs is 14.5 days. 11. C. Officer, Physical Oceanography ofEstuaries (Wiley, New York, 1976 Fig. 1 . A large fraction of the particles appeared to be impure H2SO4 droplets. Particles collected by impaction consisting of a relatively large droplet surrounded by many small ones have been found, with no known exception, to be droplets of H2SO4 (5). This appearance is especially evident in Fig. la , which shows an isolated particle from St. Augustine.
Many of the particles had a wrinkled appearance, which was especially apparent in the transmission electron micrographs. Possibly the droplets were coated with a skin (organic?) which wrinkled as the liquid beneath evaporated, either as the fume drifted away from the volcano or in the vacuum of the shadowing system and electron microscope. Figure ld differs from the other micrographs in Fig. 1 in that these unshadowed particles were allowed to evaporate and decompose in the electron beam of the microscope. All of the particles left a residue, an indication that the droplets contained dissolved material in addition to H2SO4. A large percentage of the residues contained inclusions that were probably volcanic ash. Figure 2b shows particles that were more or less wrinkled, similar to those in Fig. 1 . An EDXRA attached to the scanning electron microscope revealed that S was the major detectable element in the particles, with smaller amounts of Si and Al.
These particles were probably mainly H2SO4 droplets containing liquid H20 and traces of solid and dissolved material.
In addition to H2SO4 droplets, we also observed particles of volcanic ash. Many of these particles were spherical, and the surfaces were partially covered with submicron-sized particles which may have been impacted onto the larger spheres. The particles in Fig. 2, c and d , although morphologically similar, are chemically quite different. The EDXRA revealed that the particle in Fig. 2c contained primarily Al and Si with considerably smaller amounts of S, Ca, and Fe. However, the particle in Fig. 2d brown clouds. The different appearances of these two emissions were evidently due primarily to different particle size distributions (2) . The brown clouds also had significantly lower concentrations of gaseous sulfur (0.07 mg m-3) than the white emissions (0.2 to 3 mg m-3). The white emissions that we studied generally contained no liquid water, were watersubsaturated, and did not evaporate (Fig. Ia) .
The white clouds discussed by Cadle and Mroz (Fig. lb) are quite different from the white emissions discussed in (2) . The white clouds sampled by Cadle and Mroz (Fig. lb) evaporated sharply within a short distance from the mountain (note the similarity of the white cloud in Fig. lb to the small white cloud on the right of Fig. la , which is quite distinct from the main white emissions to the left in Fig. la ). It appears that the white clouds sampled by Cadle and Mroz contained much more liquid water, less ash, and higher gaseous sulfur concentrations than the white emissions we studied. Apparently, from the observations reported in (1), such clouds also contain high concentrations of acid sulfate aerosol. Measurements obtained by us on 22 April 1977 at St. Augustine (a year after any major eruptions), in emissions similar in appearance to those in which Cadle and Mroz obtained their measurements, also revealed little ash and primarily acid sulfates for aerosol > 0.1 ,um. In contrast, our earlier (February 1976) studies of the white emissions showed no evidence of acid sulfates in particles > 0.1 ,um; however, the enhanced concentrations of particles
